
Abstract. – OBJECTIVE: To discuss the haz-
ards of cholecystolithiasis recrudesce after
cholecystolithotomy with gallbladder reserva-
tion; To provide a theoretical basis for reducing
the recurrence rate of gallstone.

PATIENS AND METHODS: The patients who
were followed up for at least one year after mini-
mally-invasive operation with gallbladder reser-
vation because of cholecystolithiasis were se-
lected. In this population, the patients with recur-
rence after surgery were as the case group, those
patients with no recurrence after surgery were as
the control group. Through collection of general
data of selected cases, relevant information of Ul-
trasound Examinations of gallbladder and histo-
ry data of the patients questionnaires were com-
pleted. Relevant factors of gallstone recurrence
of patients, were observed through statistic
analysis. Main factors go as follows: gender, age,
nation, career, BMI, whether or not the patient had
the history of chronic superficial gastritis, and
regulation of gallbladder emptying function, fam-
ily history, etc. The information of selected cases
is complete.

RESULTS AND CONCLUSIONS: The main haz-
ards of cholecystolithiasis recurrence were BMI,
family history of gallstone disease, and empty-
ing function of gallbladder.

Key Words:
Cholecystolithiasis, Cholecystolithotomy with gallblad-

der reservation, Hazard, Case-control study.

Introduction

Gallstone disease is one of the most prevalent
gastrointestinal diseases with a substantial burden
to health care systems that is supposed to increase
in aged populations at risk1,2. The pathogenesis of
gallstone disease involves adhesions forming be-
tween the inflamed gallbladder and an adjacent
part of the gastrointestinal tract. Subsequently,
large stones within the gallbladder cause pressure
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necrosis, resulting in formation of a cholecyst-en-
teric fistula, which allows gallstones direct access
to the gut. Diehl3 reported that cholesterol gall-
stones account for 80-90% of the gallstones found
at cholecystectomy in Western societies. Etiology
and pathogenesis of cholesterol gallstones are still
not well defined, but three mechanisms are of ma-
jor importance, cholesterol supersaturation, gall-
bladder hypomotility and kinetic, pro-nucleating
or anti-nucleating factors4. The multifactorial
pathogenesis of cholesterol gallstone has been
widely accepted, and the relative significance of
various factors remains to be clarified.

In 1988, Kellett et al5 first described a tech-
nique of transperitoneal, endoscopic, percuta-
neous cholecystolithotomy for the treatment of
gallstones. Recurrence is a major problem with all
forms of gallstone treatment that leave the gall-
bladder in situ. Stone recurrence after bile acid
therapy occurs in approximately 50% of patients
within five years and then reaches a plateau of
61% by the 11th year6,7.

In this report, we present 720 cases cholecys-
tolithiasis after minimally-invasive cholecys-
tolithotomy with gallbladder reservation, who
were admitted from January 2009 to January 2012
in our hospital. By single factor Logistic regres-
sion analysis, we evaluated the main hazards of
cholecystolithiasis recurrence.

Patients and Methods

Our hospital had admitted 720 cases cholecys-
tolithiasis after minimally-invasive cholecys-
tolithotomy with gallbladder reservation from
January 2009 to January 2012. 22 cases were un-
derwent laparoscopic cholecystectomy because
cystic duct stones can not be removed completely.
8 patients were underwent cholecystectomy be-
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Results

Relations of BMI and stone recurrence
Obese patients showed the highest proportion

of gallstone recurrence after cholecystolithotomy
(Table II).

Relations of gallbladder emptying function and
stone recurrence .

Case group’s fasting gallbladder volume, post-
prandial minimal gallbladder residual volume were
higher than control group, but gallbladder empty-
ing rate is lower than control group (Table III).

Relations of family history of cholelithiasis and
gallstone recurrence.

Gallstone recurrence after surgery was signifi-
cantly higher to the patients who had family histo-
ry of cholelithiasis, and OR = 3.454 (Table IV).

Relations of diet and gallstone recurrence
Case group who had greasy food was higher

than the control group in stone recurrence (p >
0.05), but the difference was not statistically signif-

cause of acute cholecystitis. Five cases were re-
moved gallstone by duodenoscopy because of
concurrent choledocholithiasis. 15 cases had not
been examined the gastrointestinal hormones be-
fore operation. 29 cases failed to followed up. 68
patients were diagnosised stone recurrence by B
ultrasound in more than 1 year follow-up period.

We collected 68 cases of gallstone recurrence
in patients as case group. 204 cases from other
573 cases as a control group randomly (Table I).
We investigated the same questionnaire to all of
the cases. Topics covered include the general situ-
ation, diet, behavior, family history of cholelithia-
sis and other indicators.

Statistical Analysis
Comparisons among means of groups were de-

termined by one-way analysis of variance post
hoc with Bonferroni correction. Analyses were
performed with SPSS (SPSS Inc., Chicago, IL,
USA). p values < 0.05 were considered statistical-
ly significant.
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Case group Control group

N=68 N=204 χχ2 p OR 95%CI

gender male 29 83 0.081 0.776 1.084 0.622-1.890
female 39 121

age 18-40 27 91 0.449 0.480 0.818 0.468-1.430
40-65 41 113

Table I. General information. 

Case group Control group

N=68 N=204 χχ2 p OR 95%CI

Nomal 32 64 5.495 0.019 1.944 1.110~1.152

Obesity 36 140 3.406~3.461

Table II. Relations of BMI and gallstone recurrence.

Index Case group Control group t p

FV (ML) 60.17 ± 9.23 41.62 ± 7.58 14.975 0.000
RV (ML) 25.13 ± 6.32 12.18 ± 7.46 12.855 0.000
E (%) 57.28 ± 7.68 69.13 ± 2.37 12.526 0.000

Table III. Relations of gallbladder emptying function and stone recurrence.
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icant. Case group 1.208 times higher than the con-
trol group in the risk of recurrence after surgery is
1.208 times that of the control group, but the differ-
ence was not statistically significant (Table V).
Which indicated that relations of diet with gall-
stone recurrence was no significant correlation.

Discussion

Since the first description of PC (percutaneous
cholecystolithotomy) in 1985, the procedure has
been performed in symptomatic patients who
were deemed to be poor operative risk for laparo-
scopic cholecystectomy and, in those circum-
stances, where the gallbladder is severely adher-
ent to the liver. However, long-term follow-up of
these patients indicate there is a 41% recurrence
of gall-stones, of which 21% required a cholecys-
tectomy8. Stones are most commonly impacted in
the terminal ileum but also rarely impact in the
duodenum causing gastric outlet obstruction9. Ir-
respective of advancements in non-operative
management, > 90% of Bouveret’s cases still re-
quire urgent surgery10. Therefore, the simple re-
moval of gallstones may not be sufficient due to
continual production of mucin by the functioning
gall-bladder mucosa.

Courvoisier11 published the first large series of
131 cases of gallstone ileus in 1890, with a mor-
tality of 44% from 125 operations. More recently,
reported mortality associated with gallstone ileus
varies from 12-27%12. In comparison, the mortal-
ity rate for small bowel obstruction secondary to

adhesions ranges from 7-10% and the mortality
rate for colonic obstruction ranges from 3-
17%13,14.

Recurrence is a major problem with all forms
of gallstone treatment that leave the gallbladder in
situ. Stone recurrence after bile acid therapy oc-
curs in approximately 50% of patients within five
years and then reaches a plateau of 61% by the
11th year6,7. The recurrence is often preceded by
sludge formation15. 

The factors determining stone recurrence re-
main unclear. In the present study, we made a
follow-up of 720 cases gallstone recurrence, and
the risk covered includes the general situation,
diet, behavior, family history of cholelithiasis
and other indicators. We concluded that possible
risk factors associated with gallstone recurrence
go as follows: gender, age, nation, career, BMI,
whether or not the patient had the history of
chronic superficial gastritis, and regulation of
gallbladder emptying function, family history,
etc. However, it is still important to follow up
these patients with ultrasound to monitor new
gallstone formation.

Conclusions

In the present study, possible risk factors asso-
ciated with gallstone recurrence go as follows:
gender, age, nation, career, BMI, whether or not
the patient had the history of chronic superficial
gastritis, and regulation of gallbladder emptying
function, family history, etc.

Family history of cholelithiasis

Yes (%) No (%) Total χχ2 p OR 95%CI

Case Group 42 (61.7) 26 (38.3) 68 19.109 0.000 3.454 1.952-6,114
Control Group 65 (31.8) 139 (68.2) 204
Total 107 165 272

Table IV. Relations of family history of cholelithiasis and gallstone recurrence.

Grease food

Yes (%) No (%) Total χχ2 p OR 95%CI

Case group 28 (41.1) 40 (58.9) 68 2.945 0.086 1.641 0.930-2.897
Control group 61 (29.9) 143 (70.1) 204
Total 89 183 272

Table V. Relations of diet and gallstone recurrence.



1406

–––––––––––––––––––-––––
Conflict of Interest
The Authors declare that there are no conflicts of interest.

References

1) MARSCHALL HU, EINARSSON C. Gallstone disease. J Int
Med 2007; 261: 529-542.

2) SANDLER RS, EVERHART JE, DONOWITZ M, ADAMS E,
CRONIN K, GOODMAN C, GEMMEN E, SHAH S, AVDIC A,
RUBIN R. The burden of selected digestive diseases
in the United States. Gastroenterology 2002; 122:
1500-1511.

3) DIEHL AK. Epidemiology and natural history of gall-
stone disease. Gastroenterol Clin North Am 1991;
20: 1-19.

4) WANG HH, PORTINCASA P, LIU M, TSO P, SAMUELSON LC,
WANG DQ. Effect of gallbladder hypomotility on
cholesterol crystallization and growth in CCK-defi-
cient mice. Biochim Biophys Acta 2010; 1801: 138-
146.

5) KELLETT MJ, WICKHAM JE, RUSSELL RC. Percutaneous
cholecystolithotomy. Br Med J 1988; 296(6620):
453-455.

6) O’DONNELL LD, HEATON KW. Recurrence and re-re-
currence of gall stones after medical dissolution: a
longterm follow up. Gut 1988; 29: 655-658.

7) VILLANOVA N, BAZZOLI F, TARONI F, FRABBONI R, MAZZEL-
LA G, FESTI D, BARBARA L, RODA E. Gallstone recur-
rence after successful oral bile acid treatment. A
12-year follow-up study and evaluation of long-

term postdissolution treatment. Gastroenterology
1989; 97: 726-731.

8) ZOU YP, DU JD, LI WM, XIAO YQ, XU HB, ZHENG F,
HUANG H, LIU HR, LI HC. Gallstone recurrence after
successful percutaneous cholecystolithotomy: a
10-year follow-up of 439 cases. Hepatobiliary Pan-
creatic Dis Int 2007; 6: 199-203.

9) CAPPELL MS, DAVIS M. Characterization of Bou-
veret's syndrome: a comprehensive review of 128
cases. Am J Gastroenterol 2006; 101: 2139-2146.

10) COSTIL V, JULLES MC, ZINS M, LORIAU J. Bouveret's
syndrome. An unusual localization of gallstone
ileus. J Visceral Surg 2012; 149: e284-286.

11) SYME RG. Management of gallstone ileus. Canad J
Surg 1989; 32: 61-64.

12) CLAVIEN PA, RICHON J, BURGAN S, ROHNER A. Gall-
stone ileus. Br J Surg 1990; 77: 737-742.

13) MARGENTHALER JA, LONGO WE, VIRGO KS, JOHNSON

FE, GROSSMANN EM, SCHIFFTNER TL, HENDERSON WG,
KHURI SF. Risk factors for adverse outcomes follow-
ing surgery for small bowel obstruction. Ann Surg
2006; 243: 456-464.

14) YOO PS, MULKEEN AL, FRATTINI JC, LONGO WE, CHA CH.
Assessing risk factors for adverse outcomes in emer-
gent colorectal surgery. Surg Oncol 2006; 15: 85-89.

15) PETRONI ML, JAZRAWI RP, PAZZI P, ZUIN M, LANZINI A,
FRACCHIA M, FACCHINETTI D, ALVISI V, FERRARIS R, BLAND

JM, HEATON KW, PODDA M, NORTHFIELD TC. Risk fac-
tors for the development of gallstone recurrence
following medical dissolution. The British-Italian
Gallstone Study Group. Eur J Gastroenterol Hepa-
tol 2000; 12: 695-700.

Q.-F. Li, X. Xu, X. Ge


